LISTING OF CLAIMS 

Claims 1, 2, 6, 7, and 11-15 have been amended. No new matters have been 
added. 

1 . (Currently amended) A method for controlling hourglass deformations of a solid 
element in afinite element analysis for des c 
the method comprising: 

establishing t ^ ^ ^v* initial element coordinate system of the solid element 
for an initial undeformed geometry of the solid element; 

establishing a x current element coordinate system of the solid element for 
a current deformed geometry of the solid element; 

calculating a set of initial nodal coordinates of the solid element in the 
initial element coordinate system; 

calculating a set of current nodal coordinates of the solid element in the 
current element coordinate system; 

evaluating a set of hourglass shape vectors of the solid element from the 
initial nodal coordinates; af*d 

calculating a set of hourglass deformation magnitudes of the solid element 

v - v N the v . N o hourglass shape vectors, a n d. difference. between. the initial 
nodal coordinates and the current nodal coordinates v. \ N o r o ° o 

element; 
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2. (Currently amended) The method as recited in claim 1 , further comprising: 

evo i u a t in g o Get of i r - ^ s fm ees Is em - 



transforming the set of -\x pu>s nodal forces from the j pj current element 
coordinate system to global coordinate system before adding to global force array. 

3. (Original) The method as recited in claim 1 , further comprising: 

calculating all terms of an element stabilization matrix for the solid element 
from the hourglass shape vectors, the initial nodal coordinates, and material 
constants of the solid element. 

4. (Currently amended) The method as recited in claim 3, further comprising: 

transforming the stabilization matrix from the initial element coordinate 
system to global coordinate system before adding the terms of the stabilization 
matrix into global stiffness matrix. 

5. (Original) The method as recited in claim 1, wherein the solid element is chosen 
from the group consisting of three-dimensional 8-node hexahedral element, 6-node 
three-dimensional pentahedral element, two-dimensional 4-node plane strain 
element and two-dimensional 4-node axisymmetric continuum element. 



6. (Currently amended) A software product 
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software product comprising: 

program code for establishing ^ \ - initial element coordinate system of 
the solid element for an initial undeformed geometry of the solid element; 

program code for establishing a current element coordinate system of 
the solid element for a current deformed geometry of the solid element; 

program code for calculating a set of initial nodal coordinates of the solid 
element in the iocajjnitial element coordinate system; 

program code for calculating a set of current nodal coordinates of the solid 
element in the oca current element coordinate system; 

program code for evaluating a set of hourglass shape vectors of the solid 
element from the initial nodal coordinates; bb4 

program code for calculating a set of hourglass deformation magnitudes of 
the solid element ffom-usinq the svt ^* hourglass shape vectors, ^ N v 
\ 5 c the initial nodal coordinates and the current nodal coordinates of corner 
. - of the solid element; 

: ; i; v x;-. for evaluating a set of generalized hourqiass forces fror 
*r\agr ' Jdesjhe r* >A roa§igmr6B§M§j.3D,^,,n)3M'M. 
. - . , n ement: and 

1 ajejofco^ a ' 

QO'ierg, zed hourqiass forces and the hourqiass 
* % o v , N \ odai forces is used to resist the 
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7. (Currently amended) The software product as recited in claim 6, further 
comprising: 

, , . . C;:y:;.;: < qc -q-v- 

go - e^eft? 

pfegram cod e for calculating a set of ^odal-feK■:v■G--l---y^■^-4^;-^e-^^-ele;^em 

GOOfd -i f^ ate - s y s t e m - ffom - th e- g e n e ral i z e d hourg 
vectors* 

program code for transforming the set of nodal forces from the locai current 
element coordinate system to global coordinate system before adding to global force 
array. 

8. (Original) The software product as recited in claim 6, further comprising: 

program code for calculating all terms of an element stabilization matrix for 
the solid element from the hourglass shape vectors, the initial nodal coordinates, 
and material constants of the solid element. 

9. (Currently amended) The software product as recited in claim 8, further 
comprising: 

program code for transforming the stabilization matrix from the local initial 
element coordinate system to global coordinate system before adding the terms of 
the stabilization matrix into global stiffness matrix. 

10. (Original) The software product as recited in claim 6, wherein the solid element is 
chosen from the group consisting of three-dimensional 8-node hexahedral element, 
6-node three-dimensional pentahedral element, two-dimensional 4-node plane strain 
element and two-dimensional 4-node axisymmetric continuum element. 
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1 1 . (Currently amended) A , \ - , 

;v.; V ;.i.i:.v::....:....i:..;j \.J::L:::i::lj;;ULi:\lh} : :.:;.:..I;.;A..fj.v;::.:j.C L.u..-; : : :...;;;J.AL[..'-..::'.;. ; ..l-..a..:.:..;.;A; \:h:i:±.i.±:.L.::l: 



s - Lbi " N Q v to cause the application moo 



fk^4e-elef^f^Balysfer ^ method compr i s i ng: 

establishing > .• ,v initial element coordinate system of the solid element 
for an initial undeformed geometry of the solid element; 

establishing a oc current element coordinate system of the solid element for 
a current deformed geometry of the solid element; 

calculating a set of initial nodal coordinates of the solid element in the 
initial element coordinate system; 

calculating a set of current nodal coordinates of the solid element in the \v 
current element coordinate system; 

evaluating a set of hourglass shape vectors of the solid element from the 
initial nodal coordinates; m4 

calculating a set of hourglass deformation magnitudes of the solid element 

. ^ ^ N the v N o hourglass shape vectors, and difference, .between the initial 

nodal coordinates and the current nodal coordinates comer nodes < 
e e m ] : 
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Q^S^EB^MMMM^} ' DQ^M tOTCeS ; ' : IOCS ; §|eme • 

coordinate system from the genei,^ - °L,i.o 

yedors 1 ,whereinihe,seIofmynte ^ . , - , 

deformations such that the hourglass defer 
element an alysis of the structurai product. 

12. (Currently amended) ^ ^ ^ . ^ 

fciffoer embodying in s tructi o n s for e x e cu t ion b y a pro( ^S 9M^-^w:H-i^^-^-"wneH 

i"d-tey-U"*8-pF-0G&ss0f , -Ga-ysing -Ih^-fjFOGessQr-te-p^feFffi-a-F* hou -v-' 
(o i - -itftg-kourgiass deformat i ons of a so ii d e l ement i n f i n i te eieme^ • ^ , i - 
melhed- The LsyM®rj).oLcMrj?JJ.i. f urther comprising operations of : 

deiorn- • jo magnitudes, the i n i t i a l noda l coord i nates, and mater i a l -e&s as ui« 




transforming the set of c ounter nodal forces from the <x current element 
coordinate system to global coordinate system before adding to global force array. 



13. (Currently amended) I \ ? a* ^M^e-fea^afel e medium as recited in ciaim 44 




fflethed -The system.o l claim 1 1 , further comprisin g operatio n :;: 
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calculating all terms of an element stabilization matrix for the solid element 
from the hourglass shape vectors, the initial nodal coordinates, and material 
constants of the solid element. 



14. (Currently amended) 3 

eof^ rol ji ng hourg l ass deformat i ons e £- a so li d element-** 
methedThe system of claim 1 3, further comprising operations of: 

transforming the stabilization matrix from the o \ initial element coordinate 
system to global coordinate system before adding the terms of the stabilization 
matrix into global stiffness matrix. 



1 5 (Currently amended) The machine-readable med i um as reciteehftgy^itjrs ol 
claim 1 1 , wherein the solid element is chosen from the group consisting of three- 
dimensional 8-node hexahedral element, 6-node three-dimensional pentahedral 
element, two-dimensional 4-node plane strain element and two-dimensional 4-node 
axisymmetric continuum element. 
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